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[0036] 

Meanwhile, a technical scope of the present invention 
is not limited to the above mentioned embodiment, and it is 
possible to add various modifications in a range which does 
not deviate from the purpose of the present invention. For 
example, in the embodiment, linear slots are provided so as 
to adjust light intensity of exposure light. However, this 
is not only limited to linear slots, and other structures that 
a plurality of openings having an arbitrary form are serially 
formed may be also adopted. Furthermore, as a 
photolithography technology, an explanation was made in an 
example of a positive type resist process. However, the 
present invention is not only limited to a positive type resist 
process, and in the present invention, a negative type resist 
process can be applied. In the case of the negative type resist 
process, a reticle pattern is reversed in black and white'unlike 
the positive type resist process. Therefore, it would be 
possible to make a part that a chrome membrane exists in Fig. 
1 of the above-mentioned embodiment as a part that a glass 
surface is exposed, and further, it would be possible to make 
an area except a gate electrode pattern and the linear slots 
part as a part that a chrome membrane exists. Accordingly, 
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in the case where the negative type resist process is applied 
in the present invention, "a void pattern area" in the claim 
corresponds with "a solid pattern area", and "an area in which 
a plurality of small patterns are formed" corresponds with "an 
area in which a plurality of linear slots (openings) are formed". 
Also, like the openings mentioned above, an arbitrary form of 
small pattern may be adopted. 



6sp@cenet document view 



1/1 X— : 



SEMICONDUCTOR DEVICE, ITS MANUFACTURE FORMATION OF RESIST PATTERN AND 
RETICLE USED FOR THE FORMATION 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



JP10032327 
1998-02-03 
TAKI MASUYUKI 

NITTETSU SEMICONDUCTOR KK 



H01L29/78; H01L21/336; G03F1/08; H01L21/027; H01L21/3065 
- european: 

Application number: JP199601 83687 19960712 
Priority number(s): 



Abstract of JP1 0032327 

PROBLEM TO BE SOLVED: To prevent degradation in 
characteristics of elements such as increase in parasitic 
capacitor, reduction in breakdown voltage, etc. 
SOLUTION: Exposure is performed by using a reticle 9 
having solid pattern on the drain region D side and a plurality 
of linear slots on the source region S side, and a resist 
pattern 14 of two levels with low source region side and high 
drain region side is formed on a polycrystalline silicon film 17. 
The polycrystalline silicon film 17 is then etched through the 
use of the resist pattern 14 as a mask to form a gate 
electrode 19 having the same two levels as the resist pattern 
14. Subsequently, ion implantation is performed to form a 
diffusion layer of low impurity density. Side walls 22a, 22b 
with different widths on the source and drain sides are 
formed. Another ion implantation is performed to form a 
diffusion layer of high impurity density. 
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-ju©2ra«* <*>«*<;* e < . wis K u-f >«*<©iSaus 

S3* C&fflJ: 9 i <5 U^-^Jt. 

[flt*«3] W*a2lcE«OU^>7;Ux«txr. 

#j6TOE»*<73R*t»rttefttei^r»* 
r, 

carats j » #jsu i=jaas<o u^SNUizasi^-c. 

01*86] »St3S2l=IS««)U1Ff JU*ffll^7Ki> 

*»asif o««ji£<»f*fflf=J: y u*>* haasf— s?<© 
tfnKu^n.^/Bo-cJSste*^ cfcizjcy. wests 



aiHs-wro^a-rcici-sT. *wi=j:yxs<nji 
n**«8] 3 *fcr$s i=e»cd u*?./us« 

»US?X h/<*— V^v^^t LTJrtEy-HtaWOT 
B^- HS« t Lt V-Xfl*feJ:y Kl/-< > 

IflE^— H*»J3J:tf-tM KO*— JU^X^t LTV 

a t *■ -&4isn«iii<DSii:s2. 

snE7t n?x haj-str*«tEy— h 
w«67r kus?* hmnamtvitzY- f-«a«-<oa 

J=9. WEuy*. K/<*->l=W3tl.T:L\?3:L^igla3iIJ 

*«>a. UEKi^<v«isic»»r«ffli«5ue?x 

— >OT#.£BL. lSE««it*<X*LNffifr-e»^teX-y 
* = i: t r «*»»S«05»iS^SS. 

wiE^r h us;* h«i=st*-rsmi2-r— t-M^rroas? 
a^tlrl^»^:L^3ll<^•<J^■IIE'5'— 'jf-^v 

U. 2KI=. JWEU*>X f./<5->fflX-v5 t /<-v-7Sff 5 
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-^a«cnat«i^< Fi^>a*=JMW-*« 

[SWCDBW^aafl] 
[oooi3 

*vlcfflt>4L/^^;MZlHL. LDO (Lightly Do 

pad Drain ) ail **T* H ICfc 

cflir * *i <Z> -e fe S ♦ 

[0002] 

h**'j7«*±«M:LJ:afcr 

tfWJJi¥7-2 9 7 3 9 3^«WWCMiRStLTL^*. 
H7 (*tfc3R-»<D U D DWiteWT* W«:S«t€*f 

[0 0 0 3] *i\ **#«««*»A*T*fca&fc* > 

a. *4>±u:iHaftttia*B. -i»M!-iia^V'j3> 

*y* Mftj/y a>«t!«a[s#txi^t^ffl** 

sl /<^K«ft«««i»a'r4cfci=j:y»*»«» 

[0 0 0 4] ^«ia«4LtrcK5-<llftjftCM 
i*r -> y 3 vaita^ ft * h*ft«« 3 Lfe 

>«^x?fc Lfca^ttFT-fx^^yrr^y 
M»a->'ja>B*xv*>$rL. y-h«*S4*r 
*Lt, l»r*^l/**fcl*a«fcaafc*a* 



fr3. fur, aaizfHtaejMfcLfca. tetooxv 
<y £ ft CM l^NUOx y ^ > $r £fr 3 £ 4: (= J: 

u -pi^ aaavaaaaaeaarsfcab©* * 

>£A£fr5. <*0>a. aa«*fr5::fcl-J:o-caA 
Lfc*f«M>aflMt*ffi*. «aa**MMWies. 

6D«j:mraii7<mttBcji7s* 7 d e**i*K» 
jar aw** anamoDMa. =3>*^k*-;u 

[0 0 0 5] 

[*«;!><»& L J: 5 <fct--6fflH] La>Lfcri<&* «*0D 

«*i w(taAufc5Fa*yaaxa*©»4aaic*-9 
*wtt*a7 D©aa*<*— j-aa4©iETic*Tfav 
©*a*^«ttstf*a7 oicj:4*^s*d<ttiaiL. k 

U*>a!y5f**:/X**a»T*C£I£fc*. *4f£* 
V-x- Kl/^>Honi?lt*ttl|kM7 S t 7 DM 

«T»«a»aa*ftea< ctrc**. 

[000 6] *a©3fi. ±BOM«»»t*fe»C« 

<7) *i«ifc L»5*»*aa^ HE-^atifi^a, 

[0 0 0 7] 

wa*aar*fcab©#ai ±ieosM*a«r^fc 
*>ic. xjmaatt* i fcBa4>*«»aatt. isais 

©v— Ku-f:/***. av— ^««f=» 
»r*«3ft<«<a Ku-<>a*i=iaar*«»<wi^«a 

♦tfc*Y K->*-JU*WL» IJEy-HllllWV- 

<v nsKu^>w«AiKaa7Maffitta©aa3m 
a-»-f k^*— ^©T^ttaLrt^cfcewat-r 

[0 0 0 8] ^/c. *ft^03fIS?ai2l=E«£COU-r--5r;U 
[0 0 0 9] gEfc. »3RS3[CfSttCOU^^>iUli % 
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•cay. v— *«ai=MST*»#**WE«tt<»iFi2!><» 

*"=f airWT * a SB ;u/ — ><0S* 

t mc ftm * y * * i ^ c t * nm ± -t « * <o -e % 
[ooi ij */s. it*;«5i=Eiifl>u*?;u*. n* 

«t?*y . v-*«*t=w»r*»#*<iiirE«*<o.'iv< 
r. itrseu'f-f ;usra^Tajt*f?5ci:fcj:y. bse 

«<0^»-<-Cil=*-5T, 43fl=«ky»«0)*>S:*^s; 

[0 0 13] Sfc. BSW^lzEKOTU^X > 
<D»fie^a/4. WsMU!=E*<DU?-?;i,*fljl^*2f 

a^t hut?* k©/<*— >05»/s^j*Tf»o-c. mna 

Co o i 4] 8 l=EK<»#*t*ai 

fljiN^*i»«:a«ro»ii^a-e»y. *aK**«-tizy 



«Eaa?ie«itK«» * * » <o w *• >a a $*t -5 
tttflSJlsajrtr^fcftw^^aASfr^xii. ** 

COO 1 6] Sfc. flMH*e[rJ3«0)*i&<*S««>Slil 
xmts «#:S8|=E*eo*i»*S«««l«:*«i=33^ 
r, oteu2?x t-/<^->«^LvcnrE^- 
srr*^«t lt, time:?*- i- us?x t-acm'^iWE 

^>y*fT 5 Cillery. ItrEU^X l-/<5— i/f=flfcb 

•tf— h«a $»JSM- « C i: €»« t r * * <D -C 3i -6 . 
COO 1 6] Stz. »*3ai 0ICES<0#9»aB(08t 

EY- haaWoajyt^tOSff-CRTJfiLX-y^i/ 

«ui?x >^=alt^*l.rl.^'^Fo^fl^^■o^^l<^E'7 s — k 
xt,*/<?$£?T3c£KJ:y. inrEv— ^«ar=»ft 

•CHS. *TEaS!ifc*^*^AfrT?*^l£X->f >y« 
fT5 cttcty . v-^ffl«i:8at«i»l*<«< Ku-f 
i'flwiizMffl-r * 08^^-7'— t-aa 5 »fltr 5 = t s 

tool 7] ^j»«;»«Kit^a-ttx 
»«77»5a«-r $ c fc e* -3 r ±se©aui*»« l <t 
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?n-trXflD*fcKf*, Fl^>««|-«»T*«#*<6 

Juan* Ku-r v-^owfli'e s ft* 

— ;u<n«* y *> pu-r >4B*«o)if-f Ft?*-— jub«<d 

[0 0 1 9] 

•C. (»> (4VIBB. (b) CfcBrfflB-Cfc*. 
[0 0 2 0J Bl (a), (b) {ZLtR+ZIIZ. 2j^X 

fli o«aHi=y— h»f=a*r*4iewT«7aAB 

a, 1 2, ~A<»j«*4i-c*y. Ku-f ^flMfcua-r 

t^*. fi-MtfcX'J * h 1 2 0«tt. ffiffiBJfeSB 

objhhm (js^»«A<aar*2o^y^->s« 
«L»*a*flt>><*— >mb> tBtfjai^awiu** 
; u / 15 - > (0 ft * ^ € * U ffl <=fc y % ^ $ ^ fa <b >i -3 r 

o. 4 Mm, *^a(-*?-r*u^^/<*— >fl>»*3^ 

OH*. Ma^'J^H 2»«S2. O^mlolT. * 

ju (i o : i«/j*aBB#BBau*?;u) <*>a#, * 

r . »b#x 'J7hi2 Oram/******* y ^ n 2 o 
«*y *3t*<tto-ci^*. 



xk/<*— >o»/a*ai=-3i*r«u)ii-*. B2 (a) 

f4* JU 9 $^5 LNfcS(0»5ft*ffl $ tj*T Bt? -3 

r, «Mttu*9;uaBattB. «ttf4B#«<03lffi 

'{Intensity : COBCStJ: 5f=. 

±i=aw*ti-5fcA, #£si4o<w-c«a4. v— 

XBBIcBar^B^ttaBattttx y ■* 

fl^Ifox y ? h **S Lfc»*<&»**fc L £±<*£ U 
T**£, BB6>BftKL0«**i::jE<jroft£ftfe 

[0 0 2 2] LfcA^T, C<0i;5£#®T?B#SfT 
B«*fr-»*:aa)Ui?x h/<5i — >^»*I4* E2 

l4*SWM«0 96©fc^ l/WKX«fj:l0 0%i:4 

y. v-x«i«ic»stsffli 4sit*2ajscA<5o%ia 
T<ofcat>, us?x HBB*<FUY>«*i::»arr*flM 

40*yi<8«. FH-6 100g«iS4» 

«U«?XK (■±/\:/|*ttB„ *ai*fc**, 
l»BJB> 1 . 2^im"e«*»J«*fft^ Sth=9 
Omj (aa*1 0 0%*W=*f*S> ORittX^;^— 

aoUi?Xh»ff[i«0. 6//ml5^^ C4>«fc3 
ICLT, B/8LfcU5>X — >i 4(4, K^>« 

*r::B«r*«i 4D^s< y-*a*=»«T«*i 

[0023] att^u * mw=*irt*ata£*flD 
■e»*. «*M/c/4. ±Eo^iaaci b o.%tr 4»o 

«?H>£»^S«@a^6*Eth (Exposure Threshold) 

^L<f4Eopt (Exposure Optimum = Focus Latitu 
da (— Mttoizlt* Oepthof Foous )S**K< »*C4: 

(4, ±araiaa« (tf7^«na) ^o 
i o o%aia*(=ffi^r4fn2Etho 1 . 25-1. 7 

12 5-17 BHtBjtsn. y ^ heiftit 

«WU v h«»4Ethfl>6 2. 5-8 7. e<H-l?S7fe$ 
1 O 0W5S»i: -f *fcaftl=K. »«xy *v his 

ja-eo»3ta^stho 1 0 o^jaTTf^it^iSJi^?* 
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[0024] JUT* J:ISCDL^^;U9 jScfctfUi?;* f*y< 
[00 2 6] **\ B3 (a) /C^f Js9lZ. 

e ±/r. mat9S0*c, N2/02 

*BSK<3*Btt<tft*Jfl^T«»i es o A*i*c0v'j3 
>B*bB^fcfc**--HI£««1 GiMf&T*. tsn* 
y-K*«Hi 3C0»jaizrt. BBBftBOtt. '<-f d 

R»2OOOA«3tO*«a^ , j3>j0l1 7 MB 
«*r) £BEfc*SMJ**B*Bl'?Btfr«. K 
l»f4:Lm^Mfl^'ja>Bi 7(j. si H4 

4*^ &3im±ii5w#x/cp H3 LT4fc*a 

*20 0 0A(t tt3fcaB&*BJ::«(*«*fBa£' l J:3 

y tat mi-<?3&£. . 

[0 0 2 6] ^IZ, MU^Us^H 7±CMr:-MB 

»jtffl« i/i?^ h/<5-> i 4 ttrtt*. ^wi- 
tt, 133 (b) i-^-r^ai-. ^fi->'j3>H i 7± 

c^vg^thi/vxhia* i. 2MmOJH»ca^r 

«£flU>-C«affl 1 A a «TT* K/<5> — > 1 4 

5MTi, #Jxf*85fei£«A = 4 36n 

m, NA = 0. t QMSfflStll=0. 66i/m<De: 

A«-^x/\JtT1 - Cum (U^0JUJkT?6. 0//m) 0> 
J*S* U^?/U9±0>;*M v KBttO. 1/im (fl«*« 
«ttO. 6S^mX5f5=3. 2 B/im*y/]^Lx) fc 
V-^««J^6 0. 2jimtfs/^t?3:*«B4*X 
M 'V hS««LfeUT^;U*ffll>4. fit, 13 6m 

(c) fc^r.tai-. v-^a««usfl)ifi<o. 

[0 0 2 7] WZ % C<0«XS*1 4aE*«U';Xh 

04 (a) ic^r^df-, *«a fc >';3>ai7j: 

1=8180 1 4 a SWti h/<* — > 1 4 SJBtfL 

kus;x hacoa»i:*ig»^u3>ao3« 



»»^JWftx^*>y*fir5fc, B4 Cb) 

u*;x f»s<«— >i 4(z«t>4tTU»St^^* 

1 4g#^aai=x^*><r**i-caBfl5 
lti*<. *lt. B4 co) k^*- * 5 iz, »aa^ 

Aic»5$hx«at«io *o>a. Ku-r^aaa^u 
s?x ^/<^->i 4oeaLfc«a-eji*axvy>if 

V^WKflOMI^U a 1 7 3 

^BBB*89lZT^*fctt-Drx^^><fS*i4fcd6 % 
B4 (d) fz5tf<*5/=. BBffl 9ai*W-H 

tai 9*><»j«3tt4. 

[0 0 2 8] 92<Dy?&kLTl*~ B5 (a) |C 

B<Dx^:,$fi2j£2 0£lN5 J:5IC. 7thL/^h 
K#r S *$t A '✓'Ja >Bcoa$?£t # * fc it* » < 
**B*TfB»ftx v ^><r*ff3fc % E5 (b) izn* 

r&vtz* asm 4a£*rr*u^x n;<*->i 4 
>i 4rca*DHTL>ttL>gs»to*i8a->*jr3^ai 7^ 

*AI=x-/^>^$^l4 0 jfefr. BS Co) K^r*? 
/^->14DSBLfc*St, BS. 

i^»-r5*e*->u 3 >Ba>a«ttA<:K9i**#'w«S' 

mxv*>#W ?cti:*y» B5 (d) ic^r^d 
/=. jaafi? 1 9 a $#r k*« 1 9 

[00293 z&tnz* ±BOL\r«u^flQ»aeat^ 

«*tt»a»aeiw^Lfc-f*^*A€iTt\ i^ua 
>BBi aaaa>y— x % Ku-f >«as. Dfz(gase 

Tfltt^AiS2 0, 2 0^f»«r-£, */C H 3 (b) 

{Z7Tkrx5tz. mizv-r w*-j\*t*3:*mm3 0 0 0 

A<OBjti/'J=3>iBl2 1 «ft¥flHlilkBaicAyBBU 
*«lttv'j3>B2 1 fX^T/^^SSIB^ 

BlCBftt/'Ja^B^itti-y-f ^U2 2 a, 2 

2b,.2 2o$W4, X«W. K^*-—;U*. 

Ku-o««or=B«r*«2 2 v-xaas;c» 
»rsffl2 2b. saw 2 2 o^3iasfi-Brt**i5. 

[0030] *©B. B3 (f) iznt-r&nz. LOO 
BB(=S(t«BBB?IIBttBllBBeBe<)j: Ufc-<^ 
>i£At^ft^• i/'J3>«Sl6SWV-^ Ku-r 
^«*S , DlxBaA^MMlSAB 2 3, 2 3 *«fi£T 



U 1 Lf U i 



(7) 
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fit, OSO'C. N2/O2 RBJKTT?<BIM&a 

l=iot, S3 Is) is*rJ:9l=, v-^JWs. K 
L/<>ffl«D*tlf tl(rftl«?«*SE»l2 4 S, 2 
4 D. »Ha:F«a««Jf 2 5 5, 2 5 D ^MTi. 

Co o 3 1 3 uaoxai*BM!a«iir ax— a 
aJMW*a«aa?D*x*a«=. ±emos^> 

r*„ co>hl axa^?- haa±aaaai::«jiK* 
ac**r«. 

us?x h/<*~ > i 4. eaic* nttoaatt i 9 
■ **r*4r— 9 sasser-az * 

[0 0 3 3] 8S6fi5e/£L*:MO S h 7 0WH 
KO*— iU2 2 a©«D*rt«V— Xffl«S <H 

«»«r«o««<z>{a«£. as («> ir^r*?^ v 

KU-r>«*«2 eDT?tt*-f K 1 *^— 2 all 

[0034] *<b«*. tt*«*a*»u^rai»Lfc* 
sttaa^aay* Fu^>a*oaxaa?M«Ktt 

aMW>a**> K >=3 >$r? 5 v*<B*bo*f»itr 

*C *fc* v— x- KuY:/M0>SaflHF 

ttattttBflaaji*<*i?«9i*fea. s^v^ 
j: « affiaT^a-^wttseibe war * c t 

[0 0 3 5] *«S«»9«UWH/<5->» 

a<»7^ mj v$r5?-f— x«h?sa»M 4 * s<rr« 



■A 



[0 0 3 6] TXfi. **9i<Dmmmmte±&mi&cn&a 

aai=jB^ra^a)KHeMit*ciA<»Ta-e** Q a 
*tt*aa0*a-*i*. »*Ao*a«snar*fei6 

-r — mmt LT#s*aiu$?x h:fa-fexo>«-eaaLfc 
c*uzBS1\ *»W£*;b"aL/£?x h^a-feXK 

r, ^«^^£L/^ h:/n-fex/caar«*tf. 
»»a*®aa/=i5f+* ras*/<*— i/oaaj 

<o/jv<$— >jM»ja*h,fc««j *>< raaoattxyv 
k (a) ^aat^feaaj icaar«. **• ±b*. 



[0037] *fc fc .bcaaoaa-ct*. mhkx'jv 
aaeait*j:5icu/s:^ 

aa*Ku-r vaa«^sv—xa*ai=arfca^e 
a***3r;:r*fc- jttaa»#«ft«Mi=«Ecf*o 
j:afcaar^wt*T?s?4. z^^^i^r^i. *a 
Mco^a<75^aicaaB*wr*ui;x s/<<?->T?tt 

cflDart^^-Dri^sawfloaMeartric 
^*<T75*o ieaawwB-sa^fcattxu '2/ 

hCDM, Ui?x hlB^MBi/'Ja^HflDlIf. a 

4ro«f>es«E»ai=aLTra«-co-a(cr<fr. ax 

[003 3] 

os»e«-^rci:JS<, awicj:y**a)«aiu^ 
x h/<*-^»rti<^rafc*y» ^coui>xh/<^- 

ctilCcXy. KL/'fXMOIUTMttS 

**war*cfc^-c»*. 
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T. (a) WBH. (b) (a) ® A - A«l=»3iflB 

*!fia«-*is. (b> a«a«>i/t?^ k 

IB. 

a>3?a5w-r^n-te^ 7 o— at? ft*. 
«sa«st?otx 7 o— HT? . 

CBS] LDD«jfi$4rr*«UiE<0^9i*S«<3D|b1S 
1 0 A"^.XS 



1 1 

1 2 tttt^'J? K («) 
1 3 — > 

14. 14 3. 14D h'<*-> 
14a. 19a JBfiS 

1 6 V— hJattff 

1 7 *f»a «J a >« (>t»- f-*£* ) 
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